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REYNOLDS ELECTRICALAND ENGINEERING CO., INC.

November 15, 1961

Raising the RadiologicalSafety
Criteria for Tests

James E. Reeves, AssistantManager

U. S. Atomic Energy Commission
Office of’Field Operation
Post OffIce Box 2088
Las Vegas, Nevada

Gentlemen:

Hazards are measured by their seriousnessand by their
frequencyof occurrence. Efforts are made to control
circumstancesleading to hazardousconditionsby applylngrules
and regulationsto minimizeboth the frequencyof occurrence
and the severity, The term inherentlydenotes a risk or a danger
which would result in some sort of Injury to persons or things.
As such, the aim of any safety program 1s to control conditionsso
that injuries are infrequentand the chance of their being severe
is reduced. In practice,all reasonablemeasures are taken to
achieve safe operations. ReasonableIn this sense means that the
extent of such effortswill not be econotnlcallvInfeasible from
a cost standpointnor be so difficultto achieve and so time
consumingthat they interferewith the work ca’:’pletton.Regardless
of the effort put out, the only method of comp2eteQ preventing
accidentsand injuries 1s to cease operation.

In consideringradiationhazards, attempts have been made to
prevent injuries to individualsby establ?.shil]zexK,3sureCriterJa
which are extremely stringent, The general a]?rwa(:kto this
problem arises out of the unproven concept thai all radiation
exposure is harmful regardlessof amount or rate of acqulaltian.
As such, peace time maximum permissibleexposure levelshave been
made exceedinglylow on the grounds that possible geneticeffects
of a deleteriousnature or llfe shorteningwill result to those
who receive extremely low-levelexposures over a working lifetime.

Considerablework has been done by the Mllltaryto try to
determinewhat Is an Injuriousdose of radiation;Injuriesbeing
defined In this case aa that quantityof radiationwhich would
render troops non-effectiveto a very mild degree. All evidence
points to the fact that this type of inJury will occur only If
an acute dose of whole-bodyradiationreceived In a period of 24
hours or less exceeds 200 Rad. Non-effectivenessof troops as
units is not assumed to occur at values less than 200 Rad.
Symptoms of radiation sicknessof a subjective nature other than
psychological,are not expectedto occur, nor have they been
observed in doses less than 100 Red. C<02-lmOqtofElwy

With the finest laboratorytechniques, excellent
, :!,-;-”;~ff,~e

technicians,with a series of base line laboratoryprocedur~$’”:~‘
~:~.;

consistingof blood counts severaltimes a day over a period of
severalweeks, it might be possible to detect exposuresas low as
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25 Rad of acute whole-bodyradiationif any aberrationsIn the

I

counts go outside the probable error of’the base line. XQ
c~nnectlonbetween prolongedradiationIn the low dose range less
than 100 R has definitely.been-Ehownbetween radiation and the
three conditionsof consideration: llf@ BhOi%%nlII& deleterlouei
genetic effects,and leu.kemogenesls. There iB SOme evidencet~t
in the hifzherdose ranges among the Japanese wrvlvors from
Hiroshima-andNagasaki-th~’”t%re 1s an increased incidenceof
lleukemla. However,In the Rongelap nativeswho received an
,,estlmated175 R from fallout radlatlonIn 48 hours, no cases of
leukemiaha~~ occurred durimz the seven years followlng their
exp~ke. It has also been ~hown that the eff’ectson blOlOglCal
systems Is less when the total dose is received over a period of
days, weeks, or longer, than If received in a short period of
time. Consequently,any quarterly dose of rad~atlonreceived,
or yearly aggregate,is certainlyless effective than the same
doBe receivedas acute radiation. It is certain thct aggregate
doses in the vicinityof 25 R per year aye definitely less
effectivebiologicallythan 25 R of acute radiation,which 1s
the ultimate limit of determinationof radiationresponse of
humans from an objectivestandpoint. An exposure limit of 3 R
per quarter and 5 R per year is obviously an extremely safe limit
when consideredfrom a standpointeven of subjectivefindings
and completelyoutside the spread of subjectiveBymptoms of Injul’y

The previouslyadopted test operationscriteria of 3.9 R
per quarter,with the prerogativeof the Test Manager to increase
the exposure limits to doses required to completean urgently
required operationup to even 25 R$ has so far not resulted in
any detectabledamage in operationalpersomel through 14 test
series. As a matter of fact, with the excepttonof highly urgent
projects,it has been possible to accomplishmost of the work
within the 3.9 R per’quarter limit. During the present operation,
In 6pite of-great”eff~rtsto comply with radiologicalsafety
regulations,includingrigid controls,hlrlng adciltlonal
personnel for rotation purposes,and thrice dally processingof
film badges, It haB not been possibleto achieve the ultimate
goal of no one recelvlng more than 3 R per quarter or ~ R per year
As long as the requirementsand extreme pressures exist to meet
schedule dates, It will probablynot be possible to continue
similar operationswithout again exceeding the maximum permissible
doses.

It 1s my opinion that we have gone past all reasonable
effort to live with the current criteria because it appears that
economj.tally,flduciarlly,and from a standpointof human effort,
the law of diminishingreturns Is prevaili~~. These conditions
will continueto prevail as long as the unreasonableand unreal.
lstlc attitude of consideringlow-levelexpo~uresof a non-
effect-producingvariety to be more seriousand more horrible than
accidentsup to and includingdeath from conventloml construction
operationsand vehicle travel. Necessa~ydefense work will be
hampered and other conventional-typehazards wkd.chwill begin to
be apparentsubjectivelyand objectivelywill occur more
frequentlyas a result of fatigueand utlllzatlo~of Inexperienced
personnelin criticalposltlons. It lE!my studied, professional
opinion that the only sensiblething to do 1S to ine~ease the
maximum permissibleallowableexposure to raalisticlevels as long
as any yearly dose does not reach or exceed the lo;gestdose in
which one might expect to find sub~ectiveslgne or symptoms,
namely, 25 R.

Deparillltlli Of F-nt~9y
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l\ It 1s, therefore,my recommendation that we return to the

I

Ioperationalset of criteria which w1ll apply to all test opera-
‘tions, both weapons testing and nuclearreactor testing. The
levels I recommend are 3.9 R per calendarquarter with the added
provisionthat the Test Manager,acting upon the advice of

~ his advisors,be authorizedto extend a dose to as high as 25 R
I where exigenciesof the program and the urgency of’obtainingdata
so dictate. Further$ that every operationbe carried out with
the minimum radiationexposure consistentwith accomplishingthe
mission. The Test Manager and hls staff of advisors, their
laboratories,and the contractors have~ through the years,
shown themselvesto be extremelyresponsibleindividuals,who,
under any cr$teria,have tried to perform their sob in the
safest manner possible consistentwith reason. I see no
evidenceto indicatethat future actionwill be otherwise. IS
therefore,urgently recommendthat the above oriteria be adopted
in order that the Test Manager may be able to properly carry out
the requirementslaid upon hlm by higher authority.

Very truly yours,

REYNOLDS ELECTRICAL& EI?GZNEEP.INGCO.,INC.

/s/ Clinton S. Maupin

Clinton S. Maupin, M.D.
RadiologicalSafety Advisor
to the Test Manager
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